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1
TELECONFERENCING SYSTEM AND
NON-TRANSITORY COMPUTER READABLE
MEDIUM STORING PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Japanese Patent Appli-
cation No. 2012-74617 filed on Mar. 28, 2012, the disclosure
of which is herein incorporated by reference in its entirety.

BACKGROUND

The present disclosure relates to a teleconferencing system
in which a teleconference is conducted through a network and
to non-transitory computer readable medium storing a pro-
gram that is used by the teleconferencing system.

A teleconferencing system that conducts a teleconference
is known. In the teleconferencing system, teleconferencing
terminals through which users” images and voices can be
input and output are provided in a plurality of locations. The
images and voices that are acquired by the individual telecon-
ferencing terminals are relayed by a teleconferencing server.
A teleconference is conducted by the combining and output-
ting of the images and voices by each of the teleconferencing
terminals. For example, in a teleconferencing system, the
teleconference is recorded by the teleconferencing server.

SUMMARY

In a teleconferencing system that is provided with a plu-
rality of teleconferencing servers, in some cases a teleconfer-
ence is conducted between a teleconferencing terminal that is
connected to one of the teleconferencing servers and a tele-
conferencing terminal that is connected to another of the
teleconferencing servers. In that case, the teleconference is
conducted by the transmitting and receiving, through the one
teleconferencing server and the other teleconferencing
server, of the images and voices that are acquired by the
individual teleconferencing terminals.

In a case where a teleconference is conducted through a
plurality of teleconferencing servers, if all of the teleconfer-
encing servers record the teleconference, the possibility
arises that resources in the individual teleconferencing serv-
ers, such as CPUs, storage areas, and the like, will not be
utilized efficiently. Moreover, in a case where one of the
plurality of teleconferencing servers records the teleconfer-
ence, the possibility arises that the teleconferencing server
that is actually the best for recording the teleconference will
not be specified.

Various configurations of the general principles herein pro-
vide a teleconferencing system and non-transitory computer
readable medium storing a program that is able to record a
teleconference by using an optimum teleconferencing server.

An aspect of the present disclosure provides a teleconfer-
encing system that includes a plurality of teleconferencing
servers, a plurality of teleconferencing terminals, and a speci-
fication server. The plurality of teleconferencing servers are
configured to be connected to one another through a network.
The plurality of teleconferencing terminals are configured to
conduct a teleconference by transmitting and receiving media
data to and from one another. Each one of the plurality of
teleconferencing terminals is configured to be connected to at
least one of the plurality of teleconferencing servers. The
media data include at least one of image data and audio data.
The specification server is configured to be connected to the
plurality of teleconferencing servers and is configured to
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2

specify a recording server from the plurality of teleconfer-
encing servers. The recording server is configured to record
the media data. Each one of the plurality of teleconferencing
servers includes a processor and a memory storing computer-
readable instructions therein. The computer-readable instruc-
tions, when executed by the processor of the teleconferencing
server, instructing the processor of the teleconferencing
server to perform processes that include relaying all of the
media data that are transmitted and received by the telecon-
ference, detecting a communication quality level for the net-
work which passes the media data that are transmitted and
received between the teleconferencing server and each one of
the plurality ofteleconferencing terminals, transmitting to the
specification server, through the network, the communication
quality level that has been detected, and storing the media
data that are relayed by the teleconferencing server in a stor-
age device in response to receiving a recording start com-
mand. The recording start command is a command that
instructs the recording server to start recording of the media
data. The specification server includes a processor and a
memory storing computer-readable instructions therein. The
computer-readable instructions, when executed by the pro-
cessor of the specification server, instruct the processor of the
specification server to perform processes that include receiv-
ing the communication quality levels transmitted from the
plurality of teleconferencing servers, specifying, based onthe
communication quality levels that have been received from
the plurality of teleconferencing servers through the network,
the recording server among the plurality of the teleconferenc-
ing servers, and transmitting the recording start command
through network to the recording server that has been speci-
fied.

Another aspect of the present disclosure provides a non-
transitory computer-readable medium storing computer-
readable instructions that, when executed by a processor of a
teleconferencing server, instruct the processor to perform
processes that include relaying all media data that are trans-
mitted and received through a network among a plurality of
teleconferencing terminals that are configured to conduct a
teleconference, each one of the plurality of teleconferencing
terminals being configured to be connected to at least one of
a plurality of teleconferencing servers through the network,
the plurality of teleconferencing servers being configured to
be connected to one another through the network, and the
media data including at least one of image data and audio
data, detecting a communication quality level for the network
which passes the media data that are transmitted and received
between the teleconferencing server and each one of the
plurality of teleconferencing terminals, transmitting the
detected communication quality level to a specification server
through the network, the specification server being config-
ured to be connected to the plurality of teleconferencing
servers and being configured to specify a recording server that
is configured to record the media data, and the recording
server being at least one of the plurality of teleconferencing
servers, and storing the media data that are relayed by the
teleconferencing server in a storage device in response to
receiving a recording start command The recording start com-
mand is a command that instructs the recording server to start
recording of the media data.

Yet another aspect of the present disclosure provides a
non-transitory computer-readable medium storing computer-
readable instructions that, when executed by a processor of a
specification server, instruct the processor to perform pro-
cesses including receiving communication quality levels for a
network which passes media data that are transmitted and
received among a plurality of teleconferencing servers and a
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plurality of teleconferencing terminals, the communication
quality levels having been received through the network from
the plurality of teleconferencing servers, the plurality of tele-
conferencing servers being configured to be connected to one
another and to the specification server through the network,
the plurality of teleconferencing terminals being configured
to conduct a teleconference by transmitting and receiving the
media data to and from one another, the media data including
at least one of image data and audio data, and the recording
server being at least one of the plurality of teleconferencing
servers, specifying a recording server from the plurality of
teleconferencing servers based on the communication quality
levels, the recording server being configured to record the
media data, and transmitting a recording start command
through the network to the recording server that has been
specified, the recording start command being a command that
instructs the recording server to start recording of the media
data.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present disclosure will be described
below in detail with reference to the accompanying drawings
in which:

FIG. 1 is a diagram of the overall configuration of a tele-
conferencing system 100;

FIG. 2 is a block diagram that shows an electrical configu-
ration of a teleconferencing server 2;

FIG. 3 is a flowchart that shows the overall flow of a
teleconference that is conducted by the teleconferencing sys-
tem 100;

FIG. 4 is a flowchart of communication quality measure-
ment processing according to a first embodiment;

FIG. 5 is a flowchart of recording server setting processing
according to the first embodiment;

FIG. 6 is a figure that shows tables 50A, 50B, in which the
communication quality levels of teleconferencing servers A,
B are evaluated, according to the first embodiment;

FIG. 7 is a flowchart of recording preparation processing;

FIG. 8 is a flowchart of recording start processing;

FIG. 9 is a flowchart of the communication quality mea-
surement processing according to a second embodiment;

FIG. 10 is a flowchart of the recording server setting pro-
cessing according to the second embodiment;

FIG. 11 is a figure that shows tables 60 A, 60B, in which the
communication quality levels of the teleconferencing servers
A, B are evaluated, according to the second embodiment;

FIG. 12 is a flowchart of the communication quality mea-
surement processing according to a third embodiment;

FIG. 13 is a flowchart of the recording server setting pro-
cessing according to the third embodiment;

FIG. 14 is a correlation diagram of communication quality
levels versus delay times and packet loss rates; and

FIG. 15 is a figure that shows tables 70A, 70B, in which the
communication quality levels of the teleconferencing servers
A, B are evaluated, according to the third embodiment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Embodiments of the present disclosure will be explained
with reference to the drawings. The drawings are used for
explaining technological features that the present disclosure
can utilize. Device configurations, flowcharts for various
types of processing, and the like that are shown in the draw-
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4

ings are merely explanatory examples and do not serve to
restrict the present disclosure to those configurations, flow-
charts, and the like.

A first embodiment of the present disclosure will be
explained with reference to FIGS. 1 to 8. As shown in FIG. 1,
ateleconferencing system 100 includes a specification server
1, a plurality of teleconferencing servers 2, and a plurality of
teleconferencing terminals 3. The specification server 1, the
plurality of teleconferencing servers 2, and the plurality of
teleconferencing terminals 3 can be connected to one another
through a network 8. The teleconferencing system 100 con-
ducts a teleconference that utilizes images and voices. The
teleconference is also called a television conference. The
teleconferencing terminals 3 are used by users who partici-
pate in the teleconference. The teleconferencing servers 2
control the teleconference that is conducted among the plu-
rality of teleconferencing terminals 3. The teleconferencing
servers 2 are capable of recording the teleconference. The
specification server 1 sets a recording server. The recording
server is one of the plurality of teleconferencing servers 2, and
performs the recording of the teleconference.

Each of the plurality of teleconferencing terminals 3 is
connected to one of the plurality of teleconferencing servers
2 through the network 8. The plurality of teleconferencing
servers 2 are connected to one another. The specification
server 1 is connected to the plurality of teleconferencing
servers 2. In the example of the teleconferencing system 100
that is shown in FIG. 1, one of the specification server 1, two
of'the teleconferencing servers 2, and three of the teleconfer-
encing terminals 3 are provided. In a case where the two ofthe
teleconferencing servers 2 are distinguished from one
another, they are labeled the teleconferencing server A and
the teleconferencing server B. In a case where the three of the
teleconferencing terminals 3 are distinguished from one
another, they are labeled the terminal C, the terminal D, and
the terminal E. The terminal C and the terminal D are con-
nected to the teleconferencing server A by public circuits. The
terminal E is connected to the teleconferencing server B by a
public circuit. The teleconferencing server A and the telecon-
ferencing server B are connected to one another by a dedi-
cated circuit and are connected to the specification server 1 by
dedicated circuits. The public circuits and the dedicated cir-
cuits are collectively called the network 8.

Each of the teleconferencing terminals 3 is a terminal
device to which are connected a camera, a microphone, a
display, a speaker, an operation portion, and the like that are
not shown in the drawings. During the teleconference, each of
the teleconferencing terminals 3 transmits to the correspond-
ing teleconferencing server 2 image data that have been
acquired by the camera, audio data that have been acquired by
the microphone, material data for documents, motion pic-
tures, and the like that are used by the teleconference, and the
like. In the explanation that follows, the data that are used
during the teleconference, including the image data, the audio
data, and the material data that have been acquired by the
individual teleconferencing terminals 3, will be called the
media data.

In a case where the teleconferencing servers 2 receive the
media data from one of the teleconferencing terminals 3 that
is connected for the teleconference, the teleconferencing
servers 2 transmit the received media data to the other tele-
conferencing terminals 3 that are connected for the telecon-
ference. Each of the teleconferencing terminals 3 creates and
outputs teleconferencing data based on the media data it has
received from the teleconferencing servers 2. For example, in
acase where the terminal C outputs the teleconferencing data,
the terminal C displays on its display the image data it has
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received from the terminals D, E and outputs through its
speaker the audio data it has received from the terminals D, E.
The media data that have been acquired by the individual
teleconferencing terminals 3 are thereby shared within the
teleconferencing system 100. Note that this form of telecon-
ferencing control is the same as in known systems, so a
detailed explanation will be omitted in the present embodi-
ment.

The specification server 1 that is shown in FIG. 1 is a
general-purpose server that has been configured to function
as the specification server 1 by the installing of a specific
program. The specification server 1 is provided with a CPU
10, a ROM 11, a RAM 12, an HDD 13, and an input/output
interface 19, all of which are connected through a bus 18. An
external communication interface 14 is connected to the
input/output interface 19. The specification server 1 is con-
nected to the network 8 by the external communication inter-
face 14. Programs that cause the CPU 10 to perform recording
server setting processing (refer to FIG. 5) and recording
preparation processing (refer to FIG. 7), which will be
described later, as well as an operating system (OS) and the
like, are stored in the HDD 13. In order to install the programs
in the HDD 13, the specification server 1 uses a reading
device such as an optical drive or the like (not shown in the
drawings) to read programs that are stored in a storage
medium such as an optical medium or the like. Note that the
specification server 1 may also install the programs in the
HDD 13 by downloading the programs from another server
through the external communication interface 14.

The teleconferencing server 2 that is shown in FIG. 2 is a
general-purpose server that has been configured to function
as the teleconferencing server 2 by the installing of a specific
program. The teleconferencing server 2 is provided with a
CPU 20, a ROM 21, a RAM 22, an HDD 23, and an input/
output interface 29, all of which are connected through a bus
28. An external communication interface 24 is connected to
the input/output interface 29. Various types of storage areas,
such as a media data storage area 231, ateleconference record
data storage area 232, and the like, are provided in the HDD
23. The media data that have been received from the telecon-
ferencing terminals 3 are stored in the media data storage area
231. Teleconference record data, in which the teleconference
is recorded, are stored in the teleconference record data stor-
age area 232. Programs that cause the CPU 20 to perform
communication quality measurement processing (refer to
FIG. 4) and recording start processing (refer to FIG. 8), which
will be described later, as well as an OS and the like, are stored
inthe HDD 23. In order to install the programs in the HDD 23,
the teleconferencing server 2 uses a reading device such as an
optical drive or the like (not shown in the drawings) to read
programs that are stored in a storage medium such as an
optical medium or the like. Note that the teleconferencing
server 2 may also install the programs in the HDD 23 by
downloading the programs from another server through the
external communication interface 24.

The overall flow of a teleconference that is conducted by
the teleconferencing system 100 will be explained with ref-
erence to FIG. 3. Hereinafter, a case in which a teleconference
is conducted among the terminals C, D, E through the tele-
conferencing servers A, B will be explained as an example
(refer to FIG. 1).

As shown in FIG. 3, in the teleconferencing system 100,
one of the users uses one of the teleconferencing terminals 3
to create a conference room on one of the teleconferencing
servers 2 (Step S1). The conference room is a virtual space in
which the teleconference is conducted. Assume, for example,
that a user UC of the terminal C, acting as the host, creates a
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6

conference room Z on the teleconferencing server A. At that
time, an instruction to create the conference room Z is trans-
mitted from the terminal C to the teleconferencing server A.
IDs for the teleconferencing terminals 3 that will be con-
nected for the teleconference, a schedule for the teleconfer-
ence, a conference ID that identifies the conference room Z,
and the like are included in the instruction to create the con-
ference room Z. The IDs of the teleconferencing terminals 3
include the IDs for the terminal C, the IDs for the terminal D,
and the IDs for the terminal E. The IDs for the terminal C
include an ID for identifying the terminal C and an ID for
identifying the user UC. The IDs for the terminal D include an
ID for identifying the terminal D and an ID for identifying a
user UD. The IDs for the terminal E include an ID for iden-
tifying the terminal E and an ID for identifying a user UE. In
the teleconferencing server A, the individual IDs for the ter-
minal C, the terminal D, and the terminal E, as well as the
schedule for the teleconference, are stored in association with
the conference ID in the RAM 22.

Next, the teleconferencing server 2 on which the confer-
ence room has been created allows the teleconferencing ter-
minals 3 of the users for whom the conference room was
established to participate in the teleconference (Step S3).
Specifically, the teleconferencing server A establishes con-
nections among the terminal C, the terminal D, and the ter-
minal E, the IDs for which are stored in the RAM 22. In the
present embodiment, the teleconferencing server A estab-
lishes the connections with the terminal C and the terminal D
without going through another teleconferencing server 2. The
teleconferencing server A establishes the connection with the
terminal E through the teleconferencing server B. At this
time, the teleconferencing server A stores an ID for the tele-
conferencing server B in the RAM 22 of the teleconferencing
server A in association with the ID for the terminal E. The
teleconferencing server A is thus able to recognize all of the
communication paths that connect the terminal C, the termi-
nal D, and the terminal E with one another in the teleconfer-
ence in the conference room Z. Note that the question of
which of the teleconferencing terminals 3 will be connected
to which of the teleconferencing servers 2 may be determined
according to the IP addresses of the individual teleconferenc-
ing terminals 3, in the same manner as in known technologies.

The teleconferencing server A transmits to the teleconfer-
encing server B the IDs that have been stored in the RAM 22
for the terminal C, the terminal D, and the terminal E, as well
as the schedule for the teleconference, the conference 1D, and
1D for the teleconferencing server A, and the like. The tele-
conferencing server B stores the individual IDs for the termi-
nal C, the terminal D, and the terminal E, as well as the
schedule for the teleconference, in association with the con-
ference ID in the RAM 22. At this time, the teleconferencing
server B stores the ID for the teleconferencing server A in
association with the individual IDs for the terminal C and the
terminal D in the RAM 22 of the teleconferencing server B.
Thus the teleconferencing server B is also able to recognize
all of the communication paths that connect the terminal C,
the terminal D, and the terminal E with one another in the
teleconference in the conference room 7.

By the procedure that is described above, the terminal C
and the terminal D are connected to the teleconferencing
server A, the terminal E is connected to the teleconferencing
server B, and a state is created in which the media data can be
transmitted and received among the terminals C, D, and E.
The teleconferencing server A allows the terminal C and the
terminal D, for which direct connections to the teleconferenc-
ing server A have been established, and the terminal E, for
which a connection to the teleconferencing server A has been
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established through the teleconferencing server B, to be
admitted to the conference room Z, for which the conference
1D is stored in the RAM 22.

Once all of the teleconferencing terminals 3 of the users for
whom the conference room was established are participating
in the teleconference, the teleconferencing server 2 on which
the conference room has been created starts the teleconfer-
ence (Step S5). Specifically, once the terminal C, the terminal
D, and the terminal E have all been admitted to the conference
room Z, the teleconferencing server A starts the teleconfer-
ence in the conference room Z. The terminal C and the ter-
minal D each transmit and receive packets of the media data
to and from the other terminals through the teleconferencing
server A. The terminal E transmits and receives packets of the
media data to and from the other terminals through the tele-
conferencing server B. In other words, between the terminal
C and the terminal D, the media data are transmitted and
received through the teleconferencing server A. Between the
terminal C and the terminal E, the media data are transmitted
and received through the teleconferencing servers A and B. In
the same manner, the media data are transmitted and received
between the terminal D and the terminal E through the tele-
conferencing servers A and B. More specifically, the telecon-
ferencing server A takes the packets of the media data from
the terminal C and the terminal D and transmits them to the
teleconferencing server B. The teleconferencing server A
takes the packets of the media data from the terminal E via the
teleconferencing server B and transmits them to the terminal
C and the terminal D. In the same manner, the teleconferenc-
ing server B takes the packets of the media data from the
terminal C and the terminal D via the teleconferencing server
A and transmits them to the terminal E. The teleconferencing
server B takes the packets of the media data from the terminal
E and transmits them to the teleconferencing server A. That is,
the teleconferencing servers A, B relay all of the packets of
the media data that are transmitted and received during the
teleconference in the conference room Z. In this manner, the
teleconference proceeds among the terminals C, D, and E.

After the teleconference starts, plurality of teleconferenc-
ing servers 2 that control the teleconference perform the
communication quality measurement processing (Step S7),
which measures communication quality levels along the com-
munication paths that are connected to each of the telecon-
ferencing servers 2. Specifically, the teleconferencing servers
A, B that control the teleconference in the conference room Z
each perform the communication quality measurement pro-
cessing. Based on the communication quality levels that are
measured at Step S7, the specification server 1 performs the
recording server setting processing (Step S9), which sets the
recording server from among the plurality of teleconferenc-
ing servers 2. Specifically, the specification server 1 performs
the recording server setting processing based on the commu-
nication quality levels that have been measured separately by
the teleconferencing servers A, B. The communication qual-
ity measurement processing and the recording server setting
processing will be described in detail later.

Next, the teleconferencing server 2 that created the confer-
ence room determines whether or not a recording start
instruction has been issued (Step S11). In a case where an
instruction to start recording the teleconference has been
input to one of the teleconferencing terminals 3 that is par-
ticipating in the teleconference, the teleconferencing server 2
that created the conference room determines that the record-
ing start instruction has been issued (YES at Step S11). Spe-
cifically, if an instruction to start recording the teleconference
in the conference room Z is input to one of the terminal C and
the terminal D, a recording start command for the conference
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room Z. is transmitted to the teleconferencing server A. If an
instruction to start recording the teleconference in the confer-
ence room Z is input to the terminal E, a recording start
command for the conference room Z is transmitted to the
teleconferencing server A through the teleconferencing
server B. When the teleconferencing server A receives the
recording start command, the teleconferencing server A
determines that the recording start instruction has been
issued. In a case where the teleconferencing server 2 that
created the conference room determines that the recording
start instruction has been issued, information that indicates
that the recording start instruction has been issued is trans-
mitted to the specification server 1. In a case where the record-
ing start instruction has not been issued (NO at Step S11), the
processing returns to Step S7.

In a case where the recording start instruction has been
issued (YES at Step S11), the specification server 1 performs
the recording preparation processing (Step S13), which pro-
vides notification of the recording server to the plurality of
teleconferencing servers 2 that control the teleconference.
The specification server 1 also performs the recording start
processing (Step S15), which starts the recording of the tele-
conference by the recording server. Specifically, the specifi-
cation server 1 provides notification of the recording server to
both the teleconferencing servers A, B and causes the one of
the teleconferencing servers A, B that is the recording server
to record the teleconference in the conference room Z. Thus
the media data that are relayed by the recording server while
the teleconference is being conducted in the conference room
Z are stored in the media data storage area 231 (refer to FIG.
2) of the recording server.

In a case where the time has arrived to end the teleconfer-
ence, according to the schedule that was established for the
conference room, and in a case where an instruction to end the
teleconference has been input to one of the teleconferencing
terminals 3 that is participating in the teleconference, the
recording server terminates the recording of the teleconfer-
ence (Step S17). Specifically, in a case where the teleconfer-
encing server A is the recording server, the teleconferencing
server A references the schedule for the conference room Z
that is stored in the RAM 22, and if the time has arrived to end
the teleconference in the conference room Z, the teleconfer-
encing server A terminates the recording of the teleconfer-
ence in the conference room Z. In the same manner, in a case
where the teleconferencing server B is the recording server,
the teleconferencing server B references the schedule for the
conference room Z that is stored in the RAM 22, and if the
time has arrived to end the teleconference in the conference
room Z, the teleconferencing server B terminates the record-
ing of the teleconference in the conference room Z.

On the other hand, if an instruction to end the teleconfer-
ence in the conference room Z has been issued from one of the
terminal C and the terminal D, the command to end the
teleconference in the conference room Z is transmitted to the
teleconferencing server A, and the command to end the tele-
conference in the conference room Z is transmitted from the
teleconferencing server A to the teleconferencing server B. If
an instruction to end the teleconference in the conference
room Z has been issued from the terminal E, the command to
end the teleconference in the conference room Z is transmit-
ted to the teleconferencing server B, and the command to end
the teleconference in the conference room Z is transmitted
from the teleconferencing server B to the teleconferencing
server A. In a case where the teleconferencing server A is the
recording server, when the teleconferencing server A receives
the command to end the teleconference in the conference
room Z, the teleconferencing server A terminates the record-
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ing of the teleconference in the conference room Z. In the
same manner, in a case where the teleconferencing server B is
the recording server, when the teleconferencing server B
receives the command to end the teleconference in the con-
ference room Z, the teleconferencing server B terminates the
recording of the teleconference in the conference room 7.

Next, the teleconferencing terminals 3 of the users for
whom the conference room was established withdraw from
the conference room, and the plurality of teleconferencing
servers 2 that control the teleconference terminate the tele-
conference (Step S19). Specifically, in a case where the time
has arrived to end the teleconference in the conference room
Z, and in a case where a command to end the teleconference
in the conference room Z has been received, the teleconfer-
encing server A terminates its connections with the terminal
C, the terminal D, and the teleconferencing server B. The
teleconferencing server A deletes the conference 1D for the
conference room Z from the RAM 22. In the same manner, in
a case where the time has arrived to end the teleconference in
the conference room Z, and in a case where a command to end
the teleconference in the conference room Z has been
received, the teleconferencing server B terminates its connec-
tions with the terminal E and the teleconferencing server A.
The teleconferencing server B deletes the conference ID for
the conference room Z from the RAM 22.

According to the processing that is described above, after
the teleconference has been conducted, the media data that
were used for the teleconference are stored in the media data
storage area 231 of the recording server. Furthermore, in the
recording server, the teleconference record data, which
record the content of the teleconference, are created based on
the media data that have been stored in the media data storage
area 231 and are stored in the teleconference record data
storage area 232 (refer to FIG. 2). A user can view a telecon-
ference that was conducted in the past by replaying the tele-
conference record data.

The communication quality measurement processing
(Step S7) that is performed by each of the teleconferencing
servers 2 in the first embodiment will be explained with
reference to FIG. 4. The CPU 20 of the teleconferencing
server 2 receives packets from access point devices through
the input/output interface 29 (Step S21). The access point
devices are the teleconferencing terminals 3 and the other
teleconferencing servers 2 that are participating in the tele-
conference and are connected to the teleconferencing server
2. As explained previously, when the teleconference is
started, the access point devices transmit the packets of the
media data to the teleconferencing server 2 to which they are
connected. Each of the packets includes information such as
the transmission time, a sequence number, the ID of the
access point device that is the transmission source, the con-
ference ID, and the like.

Next, the CPU 20 of the teleconferencing server 2 mea-
sures delay times based on the transmission and receiving
times for the packets (Step S23). Specifically, by subtracting
the transmission time that is included in the packet from the
time that the packet was received, as measured by the tele-
conferencing server 2, the CPU 20 of the teleconferencing
server 2 computes the delay time that occurs on a path seg-
ment that is connected to the teleconferencing server 2. The
path segment is a communication path by which the access
point device is connected to the teleconferencing server 2
without going through another teleconferencing server 2. The
transmission time for the packet is set by a timer function that
is provided in the OS of the access point device that transmits
the packet. The receiving time for the packet is acquired by a
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timer function that is provided in the OS of the teleconfer-
encing server 2 that receives the packet.

Next, the CPU 20 of the teleconferencing server 2 deter-
mines whether or not the measuring has been completed for
all of the path segments (Step S25). Specifically, in a case
where, among all of the access point devices that are con-
nected to the teleconferencing server 2, there exists an access
point device for which the delay time has not been measured,
the CPU 20 of the teleconferencing server 2 determines that
the measuring has not been completed for all of the path
segments (NO at Step S25). In that case, the processing
returns to Step S21. In contrast, in a case where the delay
times have been measured for all of the access point devices
that are connected to the teleconferencing server 2, the CPU
20 of the teleconferencing server 2 determines that the mea-
suring has been completed for all of the path segments (YES
at Step S25). In that case, the CPU 20 of the teleconferencing
server 2 transmits all of the delay times that have been mea-
sured for the individual path segments to the specification
server 1 as the communication quality levels for the telecon-
ferencing server 2 (Step S27). In the communication quality
levels for the teleconferencing server 2 that are transmitted at
Step S27, the ID of the teleconferencing server 2 and the IDs
of'the access point devices are set as information that identi-
fies the path segments that correspond to the individual delay
times. Then the communication quality measurement pro-
cessing is terminated.

The recording server setting processing (Step S9) that is
performed by the specification server 1 will be explained with
reference to FIG. 5. The CPU 10 of the specification server 1
receives the delay times from the teleconferencing servers 2
that are participating in the teleconference (Step S41). The
specification server 1 thus acquires the delay times for all of
the path segments that have been measured by each of the
teleconferencing servers 2 that are participating in the tele-
conference. Specifically, the CPU 10 acquires from the tele-
conferencing server A, which created the conference room,
the individual IDs for the terminal C, the terminal D, and the
teleconferencing server B, which are three of the access point
devices for the teleconferencing server A. The CPU 10 also
acquires from the teleconferencing server B, which is one of
the access point devices for the teleconferencing server A, the
individual ID for the terminal E, which is also one of the
access point devices for the teleconferencing server B. Based
on the IDs that are acquired from the teleconferencing servers
A, B, the CPU 10 specifies all of the path segments that are
connected to one or the other of the teleconferencing servers
A, B. The CPU 10 queries the teleconferencing servers A, B
for the delay times until it has received all of the delay times
that correspond to the specified path segments.

Next, based on all of the delay times that have been
received from the teleconferencing servers 2, the CPU 10
computes the total delay times for all of the communication
paths (Step S43). Specifically, for all of the communication
paths that are formed between the teleconferencing servers 2
that conduct the teleconference and the teleconferencing ter-
minals 3, the CPU 10 computes the total delay time that
occurs on each individual communication path by adding up
the delay times for the path segments that make up that
communication path.

The CPU 10 also computes, for each of the teleconferenc-
ing servers 2, a variance value of all of the delay times in the
communication paths that are connected to that teleconfer-
encing server 2 (Step S45). The CPU 10 sets the teleconfer-
encing server 2 that has the smallest computed variance value
as the recording server (Step S47). The CPU 10 writes the ID
of the recording server it has set to the RAM 12 and saves it,
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so the ID of the most recent recording server is stored in the
RAM 12. Then the recording server setting processing is
terminated. Note that other values corresponding to the vari-
ance value, e.g., a standard deviation of all of the delay times,
may be additional or alternatively used.

A specific example of the method for setting the recording
server according to the first embodiment will be explained in
association with the communication quality measurement
processing (FIG. 4) and the recording server setting process-
ing (FIG. 5), with reference to FIG. 6. In order to facilitate
understanding, the explanation that follows will use a table
50A that shows results of an evaluation of the communication
quality levels for the teleconferencing server A and a table
50B that shows results of an evaluation of the communication
quality levels for the teleconferencing server B.

In a case where the teleconferencing server A performs the
communication quality measurement processing (Step S7),
the terminal C, terminal D, and the teleconferencing server B
are the access point devices. When the teleconferencing
server A performs the communication quality measurement
processing (FIG. 4), the CPU 20 of the teleconferencing
server A measures separately the delay times for a path seg-
ment C—A from the terminal Cto the teleconferencing server
A, apath segment D—A from the terminal D to the telecon-
ferencing server A, and a path segment B—A from the tele-
conferencing server B to the teleconferencing server A (Step
S23). In this example, the delay times for the path segments
C—A, D—A, and B—A are each 200 milliseconds.

In a case where the teleconferencing server B performs the
communication quality measurement processing (Step S7),
the terminal E and the teleconferencing server A are the
access point devices. When the teleconferencing server B
performs the communication quality measurement process-
ing (FIG. 4), the CPU 20 of the teleconferencing server B
measures the separate delay times for a path segment E—=B
from the terminal E to the teleconferencing server B and a
path segment A—B from the teleconferencing server A to the
teleconferencing server B (Step S23). In this example, the
delay times for the path segments E—B and A—B are each
100 milliseconds.

As shown in the table 50A, in a case where a teleconference
that is conducted among the terminals C, D, and E is recorded
by a recording service XA that can be implemented by the
teleconferencing server A, separate communication paths
C—=XA, D—=XA, and E—=XA that respectively transmit the
media data from the terminals C, D, and E to the recording
service XA are used. The communication path C—=XA is the
same as the path segment C—A. The communication path
D—XA is the same as the path segment D—A. The commu-
nication path E—=XA is the same as a combination of the two
path segments E—B and B—A.

As shown in the table 50B, in a case where ateleconference
that is conducted among the terminals C, D, and E is recorded
by a recording service XB that can be implemented by the
teleconferencing server B, separate communication paths
that respectively transmit the media data from the terminals
C, D, and E to the recording service XB are used. The com-
munication path C—=XB is the same as a combination of the
two path segments C—A and A—B. The communication path
D—XB is the same as a combination of the two path segments
D—A and A—B. The communication path E—=XB is the
same as the path segment E—B.

When the recording server setting processing (FIG. 5) is
performed by the specification server 1, the CPU 10 of the
specification server 1 computes the total delay times for the
communication paths C—=XA, D—XA, and E—=XA that are
connected to the teleconferencing server A as 200, 200, and
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400 milliseconds, respectively, based on the delay times for
the individual path segments that were computed by the tele-
conferencing servers A, B (Step S43). More specifically, the
CPU 10 specifies the path segments that make up the com-
munication paths C—XA, D—=XA, and E—=XA, based on the
access point device IDs that were acquired from the telecon-
ferencing servers A, B at Step S41. The CPU 10 computes the
total delay time for each of the communication paths C—=XA,
D—XA, and E—=XA by adding up the delay times for the path
segments that make up each of the communication paths.

In the same manner, the CPU 10 computes the total delay
times for the communication paths C—XB, D—=XB, and
E—XB that are connected to the teleconferencing server B as
300, 300, and 200 milliseconds, respectively (Step S43).
More specifically, the CPU 10 specifies the path segments
that make up the communication paths C—=XB, D—XB, and
E—XB, based on the access point device IDs that were
acquired from the teleconferencing servers A, B at Step S41.
The CPU 10 computes the total delay time for each of the
communication paths C—XB, D—+XB, and E—=XB by add-
ing up the delay times for the path segments that make up each
of the communication paths.

The CPU 10 also computes the variance value of all of the
delay times for the teleconferencing server A as 13333 and
computes the variance value of all of the delay times for the
teleconferencing server B as 3333 (Step S45). The CPU 10
sets the teleconferencing server B, for which the variance
value is the smallest, as the recording server (Step S47).

The recording preparation processing (Step S13) that is
performed by the specification server 1 will be explained with
reference to FIG. 7. First, the CPU 10 receives a start request
command (Step S61). The start request command is a com-
mand that, in a case where the previously described recording
start instruction has been issued from one of the teleconfer-
encing terminals 3, instructs the teleconferencing server 2
that is connected to that teleconferencing terminal 3 to trans-
mit a request for a recording server designation to the speci-
fication server 1. The start request command includes the ID
of the teleconferencing terminal 3 that issued the recording
start instruction, the ID of the teleconferencing server 2 that is
the transmission source, the conference ID of the conference
room for which the recording will be performed, and the like.

Next, the CPU 10 transmits the recording start command to
all of the teleconferencing servers 2 that are participating in
the teleconference (Step S63). The recording start command
is a command that designates the recording server and
instructs the recording server to start the recording of the
teleconference. The recording start command includes the ID
of the recording server and the conference ID of the confer-
ence room for which the recording will be performed. More
specifically, the CPU 10 queries all of the teleconferencing
servers 2 that are connected to the specification server 1 and
specifies the teleconferencing servers 2 that have the confer-
ence ID of the conference room for which the recording will
be performed stored in their RAMs 22. The CPU 10 transmits
the recording start command to all of the specified telecon-
ferencing servers 2. Note that the recording start command
may also be transmitted only to the recording server that was
set at Step S47. The recording preparation processing is then
terminated.

The recording start processing (Step S15) thatis performed
by each of the teleconferencing servers 2 will be explained
with reference to FIG. 8. First, the CPU 20 of the teleconfer-
encing server 2 receives the recording start command (Step
S81). Next, the CPU 20 determines whether or not the tele-
conferencing server 2 is the recording server that is desig-
nated by the recording start command (Step S83). Specifi-
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cally, in a case where the conference ID that is stored in the
RAM 22 matches the conference ID that is included in the
recording start command and the ID of the teleconferencing
server 2 matches the recording server ID that is included in the
recording start command, the CPU 20 determines that the
teleconferencing server 2 is the recording server (YES at Step
S83). In that case, the CPU 20 starts the recording of the
teleconference for the conference room with the conference
1D that is included in the recording start command (Step S85).
That is, as described previously, the CPU 20 stores the media
data that the teleconferencing server 2 relays in the media data
storage area 231 of the teleconferencing server 2. After Step
S85 is performed, as well as in a case where the teleconfer-
encing server 2 is not the recording server (NO at Step S83),
the recording start processing is terminated.

As explained previously, in the teleconferencing system
100 according to the first embodiment, the teleconferencing
server 2 measures the quality levels of the communication
with each of the teleconferencing terminals 3 through the
network 8 and transmits the measured communication quality
levels to the specification server 1. The specification server 1
specifies the recording server based on the communication
quality levels it has received from each of the teleconferenc-
ing servers 2 and transmits the recording start command to the
specified recording server. The teleconferencing server 2 to
which the recording start command is input stores the media
data that the teleconferencing server 2 relays in the media data
storage area 231. It is thus possible, based on the communi-
cation quality level of the network 8 for each of the telecon-
ferencing servers 2, to cause the optimum teleconferencing
server 2 to perform the recording of the teleconference.

More specifically, the specification server 1 specifies, as
the recording server, the teleconferencing server 2 that has the
shortest delay time for the data that are transmitted and
received among the teleconferencing servers 2 and the tele-
conferencing terminals 3. Therefore, the teleconference can
be recorded with a higher quality, while the data delays that
occur during network communication are limited. Moreover,
using the variance values for the plurality of delay times that
are measured for each of the plurality of teleconferencing
terminals 3 not only makes it possible to specify the recording
server based on more accurate delay times, but also improves
the quality of the recording of the teleconference.

A second embodiment of the present disclosure will be
explained with reference to FIGS. 9 to 11. The second
embodiment differs from the first embodiment in the details
of the method for setting the recording server. Hereinafter,
only the points in the second embodiment that are different
from the first embodiment will be explained.

The communication quality measurement processing
(Step S7) that is performed by each of the teleconferencing
servers 2 in the second embodiment will be explained with
reference to FIG. 9. First, in the same manner as at Step S21
in FIG. 4, the CPU 20 of the teleconferencing server 2
receives the packets from the access point devices (Step
S101). Next, the CPU 20 measures a packet loss rate based on
the sequence numbers of the packets (Step S103). Specifi-
cally, the CPU 20 computes the packet loss rate (percentage)
that occurs on a path segment that is connected to the tele-
conferencing server 2 by specifying a number of lost packets
based on the sequence numbers of the packets that are sequen-
tially received by the teleconferencing server 2 per unit of
time.

Then, in the same manner as at Step S25 in FIG. 4, the CPU
20 determines whether or not the measuring has been com-
pleted for all of the path segments (Step S105). In a case
where the measuring has not been completed for all of the
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path segments (NO at Step S105), the processing returns to
Step S101. In contrast, in a case where the measuring has been
completed for all of the path segments (YES at Step S105), all
of the packet loss rates that have been measured for the
individual path segments are transmitted to the specification
server 1 as the communication quality levels for the telecon-
ferencing server 2 (Step S107). In the packet loss rates that are
transmitted at Step S107, the ID of the teleconferencing
server 2 and the IDs of the access point devices are set as
information that identifies the path segments that correspond
to the individual packet loss rates. Then the communication
quality measurement processing is terminated.

The recording server setting processing (Step S9) that is
performed by the specification server 1 in the second embodi-
ment will be explained with reference to FIG. 10. First, in the
same manner as at Step S41 in FIG. 5, the CPU 10 of the
specification server 1 receives the packet loss rates from the
teleconferencing servers 2 that are participating in the tele-
conference (Step S121). Next, based on the packet loss rates
that have been received from all of the teleconferencing serv-
ers 2, the CPU 10 computes the total packet loss rates for all
of the communication paths (Step S123). Specifically, for all
of the communication paths that are formed between the
teleconferencing servers 2 that conduct the teleconference
and the teleconferencing terminals 3, the CPU 10 computes
the total packet loss rate that occurs on each individual com-
munication path by using the packet loss rates for the path
segments that make up that communication path. More spe-
cifically, the CPU 10 computes a packet survival rate (per-
centage) for each of the path segments by subtracting the
packet loss rate from 100. Then the CPU 10 computes the
total packet survival rate for a given communication path by
multiplying the packet survival rates for all of the path seg-
ments that make up that communication path. The CPU 10
computes the total packet loss rate for the communication
path by subtracting the total packet survival rate from 100.

Next, for each of the teleconferencing servers 2, the CPU
10 computes a representative value of the total packet loss
rates of all of the communication paths that are connected to
that teleconferencing server 2 (Step S125). The representative
value may be an average, median, mode, and the like of all of
the communication paths. The CPU 10 sets the teleconfer-
encing server 2 that has the smallest computed average value
as the recording server (Step S127). Then the recording server
setting processing is terminated.

A specific example of the method for setting the recording
server according to the second embodiment will be explained
in association with the communication quality measurement
processing (FIG. 9) and the recording server setting process-
ing (FIG. 10), with reference to FIG. 11. In order to facilitate
understanding, the explanation that follows will use a table
60A that shows results of an evaluation of the communication
quality levels for the teleconferencing server A and a table
60B that shows results of an evaluation of the communication
quality levels for the teleconferencing server B.

When the teleconferencing server A performs the commu-
nication quality measurement processing (FIG. 9), the CPU
20 of the teleconferencing server A measures separately the
packet loss rates for the path segments C—A, D—A, and
B—A (Step S103). In this example, the packet loss rates for
the path segments C—A, D—A, and B—A are respectively
2.50%, 2.00%, and 1.50%. When the teleconferencing server
B performs the communication quality measurement pro-
cessing (FI1G. 9), the CPU 20 of the teleconferencing server B
measures the separate packet loss rates for the path segments
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E—B and A—B (Step S103). In this example, the packet loss
rates for the path segments E—B and A—B are respectively
1.30% and 1.00%.

As shown in the tables 60A, 60B, when the recording
server setting processing (FIG. 10) is performed by the speci-
fication server 1, the CPU 10 of the specification server 1
computes the total packet loss rates for the communication
paths C—=XA, D—XA, and E—=XA for the teleconferencing
server A as 2.50%, 2.00%, and 2.78%, respectively, based on
the packet loss rates for the individual path segments that
were computed by the teleconferencing servers A, B (Step
S123). More specifically, the CPU 10 specifies the path seg-
ments that make up the communication paths C—XA,
D—XA, and E—=XA, based on the access point device IDs
that were acquired from the teleconferencing servers A, B at
Step S41. The CPU 10 computes the total packet loss rate for
each of the communication paths C—=XA, D—XA, and
E—XA by multiplying the packet survival rates for the path
segments that make up each of the communication paths.

In the same manner, the CPU 10 computes the total packet
loss rates for the communication paths C—XB, D—XB, and
E—XB that are connected to the teleconferencing server B as
3.48%, 2.98%, and 1.30%, respectively (Step S123). More
specifically, the CPU 10 specifies the path segments that
make up the communication paths C—XB, D—XB, and
E—XB, based on the access point device IDs that were
acquired from the teleconferencing servers A, B at Step S41.
The CPU 10 computes the total packet loss rate for each of the
communication paths C—XB, D—=XB, and E—=XB by mul-
tiplying the packet survival rates for the path segments that
make up each of the communication paths.

The CPU 10 also computes the average value of the total
packet loss rates for the teleconferencing server A as 2.43%
and computes the average value of the total packet loss rates
for the teleconferencing server B as 2.59% (Step S125). The
CPU 10 sets the teleconferencing server A, for which the
average value is the smallest, as the recording server (Step
S127).

As explained previously, in the teleconferencing system
100 according to the second embodiment, in the same manner
as in the first embodiment, it is possible, based on the com-
munication quality level of the network 8 for each of the
teleconferencing servers 2, to cause the optimum teleconfer-
encing server 2 to perform the recording of the teleconfer-
ence. More specifically, the specification server 1 specifies, as
the recording server, the teleconferencing server 2 that has the
lowest packet loss rate for the data that are transmitted and
received among the teleconferencing servers 2 and the tele-
conferencing terminals 3. Therefore, the teleconference can
be recorded with a higher quality, while the packet loss rates
that occur during network communication are limited. More-
over, using the average values for the plurality of packet loss
rates that are measured for each of the plurality of teleconfer-
encing terminals 3 not only makes it possible to specify the
recording server based on more accurate packet loss rates, but
also improves the quality of the recording of the teleconfer-
ence.

A third embodiment of the present disclosure will be
explained with reference to FIGS. 12 to 15. The third embodi-
ment differs from the first and the second embodiments in the
details of the method for setting the recording server. Here-
inafter, only the points in the third embodiment that are dif-
ferent from the first and the second embodiments will be
explained.

The communication quality measurement processing
(Step S7) that is performed by each of the teleconferencing
servers 2 in the third embodiment will be explained with
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reference to FIG. 12. First, in the same manner as at Step S21
in FIG. 4 and Step S101 in FIG. 9, the CPU 20 of the tele-
conferencing server 2 receives the packets from the access
point devices (Step S201). Next, in the same manner as at Step
S23 in FIG. 4, the CPU 20 measures the delay times based on
the transmission and receiving times for the packets (Step
S203). In the same manner as at Step S103 in FI1G. 9, the CPU
20 also measures the packet loss rate based on the sequence
numbers of the packets (Step S205).

Next, in the same manner as at Step S25 in FIG. 4 and Step
S105 in FIG. 9, the CPU 20 determines whether or not the
measuring has been completed for all of the path segments
(Step S207). In a case where the measuring has not been
completed for all of the path segments (NO at Step S207), the
processing returns to Step S201. In contrast, in a case where
the measuring has been completed for all of the path segments
(YES at Step S207), the CPU 20 transmits to the specification
server 1 all of the delay times and the packet loss rates that
have been measured for the individual path segments as the
communication quality levels for the teleconferencing server
2 (Step S209). Then the communication quality measurement
processing is terminated.

The recording server setting processing (Step S9) that is
performed by the specification server 1 in the third embodi-
ment will be explained with reference to FIG. 13. First, in the
same manner as at Step S41 in FIG. 5 and Step S121 in FIG.
10, the CPU 10 of the specification server 1 receives the
communication quality levels from each of the teleconferenc-
ing servers 2 that are participating in the teleconference (Step
S221). Next, based on the communication quality levels that
have been received from each of the teleconferencing servers
2, that is, based on the delay times and the packet loss rates,
the CPU 10 computes a degree of deterioration in the com-
munication quality level for each of the path segments (Step
S223). The degree of deterioration indicates data reproduc-
ibility in comparison to a case in which the data that are
relayed by the teleconferencing servers 2 are acquired in real
time.

More specifically, the degree of deterioration for any one of
the path segments indicates the reproducibility of the media
data at the point when the media data were received by the
teleconferencing server 2 through that path segment, the
degree of deterioration being expressed as a percentage of the
media data, on the assumption that 100% of the media data
could be reproduced at the point when the media data were
transmitted by the corresponding teleconferencing terminal
3. In other words, the greater the degree of deterioration, the
lower the reproducibility of the media data becomes, and the
worse the recording quality of the teleconference becomes.
The degree of deterioration for any one of the path segments
is specified based on the delay time and the packet loss rate for
that path segment. Here, the delay time and the packet loss
rate are indicators that assess the communication quality level
from different viewpoints. Therefore, in the present embodi-
ment, a quality correlation diagram like the example that is
shown in FIG. 14 is used for assessing the delay time and the
packetloss rate in terms of the single criterion of the degree of
deterioration.

In the quality correlation diagram that is shown in FIG. 14,
correlation curves that respectively correlate the delay time
and the packet loss rate to the degree of deterioration in the
communication quality level have been defined by experi-
ments and calculations that were performed in advance. In
FIG. 14, the horizontal axis indicates the delay time (x10 ms)
and the packet loss rate (x0.2%), and the vertical axis indi-
cates the degree of deterioration. The correlation curve that
indicates the degree of deterioration that corresponds to the
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delay time is indicated by a broken line, and the correlation
curve that indicates the degree of deterioration that corre-
sponds to the packet loss rate is indicated by a solid line. At
Step S223, the CPU 10 of the specification server 1 specifies
the degrees of deterioration that respectively correspond to
the delay time and the packet loss rate for each of the path
segments, based on the quality correlation diagram that is
shown in FIG. 14. The CPU 10 computes the degree of dete-
rioration for the path segment as the sum of the degree of
deterioration that corresponds to the delay time and the
degree of deterioration that corresponds to the packet loss
rate.

The CPU 10 computes the total degrees of deterioration for
all of the communication paths, based on the degrees of
deterioration that were computed for all of the path segments
at Step S223 (Step S225). Specifically, for all of the commu-
nication paths that are formed between the teleconferencing
servers 2 that conduct the teleconference and the teleconfer-
encing terminals 3, the CPU 10 computes the total degree of
deterioration that occurs on each individual communication
path by adding up the degrees of deterioration for the path
segments that make up that communication path. For each of
the teleconferencing servers 2, the CPU 10 computes the
average value of the total degrees of deterioration for all of the
communication paths that are connected to that teleconfer-
encing server 2 (Step S227). The CPU 10 sets the teleconfer-
encing server 2 that has the smallest computed average value
as the recording server (Step S229). Then the recording server
setting processing is terminated.

A specific example of the method for setting the recording
server according to the third embodiment will be explained in
association with the communication quality measurement
processing (FIG. 12) and the recording server setting process-
ing (FIG. 13), with reference to FIG. 15. In order to facilitate
understanding, the explanation that follows will use a table
70A that shows results of an evaluation of the communication
quality levels for the teleconferencing server A and a table
70B that shows results of an evaluation of the communication
quality levels for the teleconferencing server B.

When the teleconferencing server A performs the commu-
nication quality measurement processing (FIG. 12), the CPU
20 of the teleconferencing server A measures separately the
delay times and the packet loss rates for the path segments
C—A,D—A, and B—A (Steps S203, S205). In this example,
the delay times for the path segments C—A, D—A and B—A
are all 200 milliseconds, and the packet loss rates are respec-
tively 2.50%, 2.00%, and 1.50%. When the teleconferencing
server B performs the communication quality measurement
processing (FIG. 12), the CPU 20 of the teleconferencing
server B measures separately the delay times and the packet
loss rates for the path segments E—B and A—B (Steps S203,
S205). In this example, the delay times for the path segments
E—B and A—B are respectively 200 and 100 milliseconds,
and the packet loss rates are respectively 1.30% and 1.00%.

As shown in the tables 70A, 70B, when the recording
server setting processing (FIG. 13) is performed by the speci-
fication server 1, the CPU 10 of the specification server 1
computes separately the degrees of deterioration for the path
segments C—A, D—A, B—A, E—B, and A—B (Step S223).
In this example, the degrees of deterioration for the path
segments C—=A, D—A, B—A, E—B, and A—B are respec-
tively 28.254%, 25.551%, 23.000%, 22.200%, and 11.600%.

Based on the degrees of deterioration for the path seg-
ments, the CPU 10 computes the total degrees of deterioration
for the communication paths C—=XA, D—XA, and E—=XA
for the teleconferencing server A as 28.254%, 25.551%, and
45.200%, respectively (Step S225). More specifically, the

20

40

45

18

CPU 10 specifies the path segments that make up the com-
munication paths C—XA, D—=XA, and E—=XA, based on the
access point device IDs that were acquired from the telecon-
ferencing servers A, B at Step S41. The CPU 10 computes the
total degree of deterioration for each of the communication
paths C—=XA, D—XA, and E—=XA by adding up the degrees
of'deterioration for the path segments that make up each of the
communication paths.

In the same manner, the CPU 10 computes the total degrees
of deterioration for the communication paths C—=XB,
D—XB, and E—=XB for the teleconferencing server B as
39.854%, 37.151%, and 22.200%, respectively (Step S225).
More specifically, the CPU 10 specifies the path segments
that make up the communication paths C—=XB, D—XB, and
E—XB, based on the access point device IDs that were
acquired from the teleconferencing servers A, B at Step S41.
The CPU 10 computes the total degree of deterioration for
each of the communication paths C—XB, D—XB, and
E—XB by adding up the degrees of deterioration for the path
segments that make up each of the communication paths.

The CPU 10 also computes the average value of the total
degrees of deterioration for the teleconferencing server A as
33.002% and computes the average value of the total degrees
of deterioration for the teleconferencing server B as 33.068%
(Step S227). The CPU 10 sets the teleconferencing server A,
for which the average value is the smallest, as the recording
server (Step S229).

As explained previously, in the teleconferencing system
100 according to the third embodiment, in the same manner as
in the first and the second embodiments, it is possible, based
on the communication quality level of the network 8 for each
of the teleconferencing servers 2, to cause the optimum tele-
conferencing server 2 to perform the recording of the tele-
conference. More specifically, based on the delay times and
the packet loss rates for the data that are transmitted and
received among the teleconferencing servers 2 and the termi-
nals 3, the specification server 1 specifies the degrees of
deterioration in the communication quality levels and then
specifies, as the recording server, the teleconferencing server
2 that has the lowest specified degree of deterioration. There-
fore, the teleconference can be recorded with a higher quality,
while the delay times and the packet loss rates that occur
during network communication are limited.

The present disclosure is not limited to the embodiments
that have been described above, and modifications can be
made within a scope in which they do not alter the substance
of the disclosure. For example, the teleconferencing server 2
and the specification server 1 may also be configured from a
single server. The recording server may also store the media
data in an external storage device.

When the teleconference is started, the recording server
may also start the recording of the teleconference automati-
cally. For example, in the flowchart that is shown in FIG. 3,
Steps S7, S9, S13, and S15 may be performed before Step S5
is performed, and the recording of the teleconference may be
started at the same time that the teleconference is started. In
that case, when measuring the communication quality (Step
S7), the teleconferencing server 2 may measure the commu-
nication quality levels of the path segments by receiving the
packets for the measurement from the access point devices
before the teleconference starts.

The recording start command and the start request com-
mand may be transmitted and received through the same
network 8 as the media data, and they may also be transmitted
and received through a different network 8 from the media
data. An example of a different network 8 from the media data
would be a telephone circuit. The user may also input the
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recording start command and the start request command
directly to the specification server 1, the teleconferencing
server 2, or the like instead of through the network 8.

The apparatus and methods described above with reference
to the various embodiments are merely examples. It goes
without saying that they are not confined to the depicted
embodiments. While various features have been described in
conjunction with the examples outlined above, various alter-
natives, modifications, variations, and/or improvements of
those features and/or examples may be possible. Accordingly,
the examples, as set forth above, are intended to be illustra-
tive. Various changes may be made without departing from
the broad spirit and scope of the underlying principles.

What is claimed is:

1. A teleconferencing system comprising:

a plurality of teleconferencing servers that are configured
to be connected to one another through a network;

a plurality of teleconferencing terminals that are config-
ured to conduct a teleconference by transmitting and
receiving media data to and from one another, each one
of'the plurality of teleconferencing terminals being con-
figured to be connected to at least one of the plurality of
teleconferencing servers, and the media data including
at least one of image data and audio data; and

a specification server that is configured to be connected to
the plurality of teleconferencing servers and that is con-
figured to specify arecording server from the plurality of
teleconferencing servers, the recording server being
configured to record the media data,

wherein each one of the plurality of teleconferencing serv-
ers comprises:

a processor; and
a memory storing computer-readable instructions

therein, the computer-readable instructions, when

executed by the processor of the teleconferencing

server, instructing the processor of the teleconferenc-

ing server to perform processes comprising:

relaying all of the media data that are transmitted and
received by the teleconference;

detecting a communication quality level for the net-
work which passes the media data that are trans-
mitted and received between the teleconferencing
server and each one of plurality of teleconferencing
terminals, the communication quality level being a
plurality of delay times of the media data that are
transmitted and received between the teleconfer-
encing server and at least one of the teleconferenc-
ing terminals, the plurality of delay times respec-
tively corresponding to a plurality of
communication paths, each of the plurality of com-
munication paths connecting each of the plurality
of teleconferencing terminals to the teleconferenc-
ing server;

transmitting to the specification server, through the
network, the communication quality level that has
been detected; and

storing the media data that are relayed by the telecon-
ferencing server in a storage device in response to
receiving a recording start command, the recording
start command being a command that instructs the
recording server to start recording of the media
data, and

wherein the specification server comprises:

a processor; and

a memory storing computer-readable instructions
therein, the computer-readable instructions, when
executed by the processor of the specification server,
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instructing the processor of the specification server to

perform processes comprising:

receiving the communication quality levels transmit-
ted from the plurality of teleconferencing servers;

computing, based on the communication quality lev-
els that have been received from the plurality of
teleconferencing servers through the network, a
value corresponding to a variance value of the plu-
rality of delay times for each of the plurality of
teleconferencing servers and specifying the tele-
conferencing server with the smallest value corre-
sponding to the variance value as the recording
server among the plurality of teleconferencing
servers; and

transmitting the recording start command through the
network to the recording server that has been speci-
fied.

2. A teleconferencing system comprising:

a plurality of teleconferencing servers that are configured
to be connected to one another through a network;

a plurality of teleconferencing terminals that are config-
ured to conduct a teleconference by transmitting and
receiving media data to and from one another, each one
of the plurality of teleconferencing terminals being con-
figured to be connected to at least one of the plurality of
teleconferencing servers, and the media data including
at least one of image data and audio data; and

a specification server that is configured to be connected to
the plurality of teleconferencing servers and that is con-
figured to specify arecording server from the plurality of
teleconferencing servers, the recording server being
configured to record the media data,

wherein each one of the plurality of teleconferencing serv-
ers comprises:

a processor; and
a memory storing computer-readable instructions

therein, the computer-readable instructions, when

executed by the processor of the teleconferencing

server, instructing the processor of the teleconferenc-

ing server to perform processes comprising:

relaying all of the media data that are transmitted and
received by the teleconference;

detecting a communication quality level for the net-
work which passes the media data that are trans-
mitted and received between the teleconferencing
server and each one of the plurality of teleconfer-
encing terminals, the communication quality level
being a delay time and a packet loss rate for the
media data that are transmitted and received
between the teleconferencing server and the plural-
ity of teleconferencing terminals;

transmitting to the specification server, through the
network, the communication quality level that has
been detected; and

storing the media data that are relayed by the telecon-
ferencing server in a storage device in response to
receiving a recording start command, the recording
start command being a command that instructs the
recording server to start recording of the media
data, and

wherein the specification server comprises:

a processor; and

a memory storing computer-readable instructions
therein, the computer-readable instructions, when
executed by the processor of the specification server,
instructing the processor of the specification server to
perform processes comprising:
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receiving the communication quality levels transmit-
ted from the plurality of teleconferencing servers;
computing, based on the communication quality lev-
els that have been received from the plurality of
teleconferencing servers through the network, a
degree of deterioration of each of the plurality of
teleconferencing servers and specifying the tele-
conferencing server with the smallest degree of
deterioration as the recording server among the
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smallest value corresponding to the variance value as a
recording server among the plurality of teleconferencing
servers, the recording server being configured to record
the media data; and

transmitting a recording start command through the net-

work to the recording server that has been specified, the
recording start command being a command that
instructs the recording server to start recording of the
media data.

4. A non-transitory computer-readable medium storing
computer-readable instructions that, when executed by a pro-
cessor of a specification server, cause the processor to per-
form processes comprising:

receiving communication quality levels for a network

which passes media data that are transmitted and

received among a plurality of teleconferencing servers

and a plurality of teleconferencing terminals, the com-

munication quality levels having been received through

the network from the plurality of teleconferencing serv-

ers, the plurality of teleconferencing servers being con-

figured to be connected to one another and to the speci-

fication server through the network, the plurality of

teleconferencing terminals being configured to conduct

ateleconference by transmitting and receiving the media

datato and from one another, the media data including at

least one of image data and audio data, each of the

communication quality levels being a delay time and a

packet loss rate for the media data that are transmitted

and received between one of the plurality of teleconfer-

30 encing servers and the plurality of teleconferencing ter-
minals;

computing, based on the communication quality levels that

have been received through the network, a degree of

deterioration of each of plurality of teleconferencing

plurality of teleconferencing servers, the degree of 10
deterioration indicates reproducibility of the media
data in comparison to a case in which the media
data that are relayed by the plurality of teleconfer-
encing servers are acquired in real time; and

transmitting the recording start command through the 15
network to the recording server that has been speci-
fied.

3. A non-transitory computer-readable medium storing
computer-readable instructions that, when executed by a pro-
cessor of a specification server, cause the processor to per- 20
form processes comprising:

receiving communication quality levels for a network

which passes media data that are transmitted and

received among a plurality of teleconferencing servers

and a plurality of teleconferencing terminals, the com- 25
munication quality levels having been received through
the network from the plurality of teleconferencing serv-
ers, the plurality of teleconferencing servers being con-
figured to be connected to one another and to the speci-
fication server through the network, the plurality of
teleconferencing terminals being configured to conduct
ateleconference by transmitting and receiving the media
data to and from one another, the media data including at
least one of image data and audio data, each of the

servers and specifying a teleconferencing server with

communication quality levels being a plurality of delay 35 o .
times of the media data that are transmitted and received the smallest degree? of deterioration as a .recordlng server
between one of the plurality of teleconferencing servers among the plu.r ahty Of, te?econfer CNCINg SCIVers, the
and at least one of the plurality of teleconferencing ter- degr e of df:tenor ation indicates reproduglblhty of the
minals, the plurality of delay times respectively corre- media data in comparison to a case 1 which the me.dla
sponding to a plurality of communication paths, each of 40 data that are relayed b.y the plqrahty oftelecogferen01ng
the plurality of communication paths connects each of servers are acquired in real time, t,he recording server
the plurality of teleconferencing terminals to one of the bemg ?Onﬁgured tor ecord the media data; and
plurality of teleconferencing servers; transmitting a recording start command through the net-
computing, based on the communication quality levels that work to the recording server thaF has been specified, the
45 recording start command being a command that

have been received through the network, a value corre-
sponding to a variance value of the plurality of delay
times for each of the plurality of teleconferencing serv-
ers, and specifying a teleconferencing server with the

instructs the recording server to start recording of the
media data.



